(1) whether the Zebra Finch is, like the few passerine species studied so far (Haywood 1993a), an indeterminate layer; (2) if yes, the number of eggs and the duration of contact required to induce the female to cease laying; (3) the type of stimulus perceived by the female that might be visual, tactile, olfactory, or auditory; and (4) the timing of the stimulus responsible for the ending of laying. Given that clutch size varies in this species, usually from four to six eggs, an attempt has also been made to uncover the mechanism responsible for individual variation in clutch size. If a contact between the female and her eggs is involved, it may be hypothesized that in females laying smaller clutches laying might be inhibited sooner by the eggs already present in the nest than in females laying larger clutches. This hypothesis was tested by determining for each of a dozen females the characteristic, average size of several successive clutches and the precise timing of disruption of ovarian follicular growth.
METHODS
Zebra Finches bred in captivity for many generations were kept in indoor cages (35 x 40 x 45 cm). green supplement and hay for nesting material were given about once a week. A single nest box was available to each pair. The contents of nests were checked daily before 1300. Most eggs were laid before that time (Fig. 1 ), but if an egg was laid that day after my visit it was generally detected on the next visit because, in contrast to freshly laid eggs which appear chalky, 24-h-old eggs often are shiny due to repeated contact with brood patches. Pairs were constantly induced to lay a new clutch by removing the previous one. Clutches were removed at the earliest on the fifth day of laying in order to prevent adverse effects on either oviposition or ovarian follicular growth (and, hence, on clutch size), but before the seventh day of the laying period in order to limit the impact of incubation on relaying and generate the shortest relaying periods. All pairs were kept under constant conditions throughout the study, and no change in clutch size was detected with its advancement. The same females were used to produce both control and experimental clutches. Control clutches were not interfered with except to weigh and measure the female and the eggs, as was done for experimental clutches. Clutches associated with the experiments 1-18 described below were produced at random. Overall, 25 pairs were involved in these experiments; not all pairs were used for each experiment. Clutch size ranged from one to nine eggs, but most clutches comprise four to six eggs (Fig. 2) . Clutches smaller than four eggs were discounted (5.7% of all clutches) because some of these were related to calcium deficiency since some eggs were thin shelled and renewing the old cuttlebone resulted in the female resuming the production of larger clutches. Clutches greater than six eggs were also discounted (3.6% of all clutches) because there is some evidence that, as a consequence of removing clutches early during the incubation period, the natural tendency of males to incubate eggs during the laying of the following clutch was greatly enhanced. This alteration in the male behavior caused, in a few pairs, the female to spend less time on her eggs early during laying, thus occasionally delaying the cessation of egg laying. The following experiments were conducted: Experiments 1-3.--In the first experiment, each laid egg was removed from the nest as soon as it was laid (this is noted as 0000... on the basis of the number of eggs present daily in the nest, after visit), until the female had laid at least six eggs. In the second experiment, the first egg was left, but each subsequent egg was removed (i.e. a single egg was left throughout the laying period; 1111 ...). In the third experiment, five eggs were added to the clutch on the day the first egg was laid (6789 . . .).
Experiments 4-7.--In the fourth experiment, in order to prevent tactile stimulation of the female by the eggs and allow visual contact with a clutch of eggs throughout the egg-laying period, eggs were removed as laid and a set of six eggs glued to one another was hung from the ceiling of the nest box, about 80 mm above the nest cup, on the first day of laying until laying stopped (or was stopped). In the fifth experiment, each egg as it was laid was replaced by a flat brownish button 10 mm in diameter. The aim was to provide the female with a tactile stimulus but no visual, olfactory, and auditory stimuli similar to eggs. In the sixth experiment, in order to test whether olfactory cues supplement tactile stimulus in cessation of egg laying, all eggs laid were replaced by eggs coated with a plastic film (acrylic white paint, Liquitex), which prevented any possible olfactory stimulus from the egg. Experiment 19.--Among the 25 females used during this work only 12 were used to test the hypothesis that follicular disruption might be triggered significantly later in those females laying the largest clutches. All 12 females had in common the fact that they had been reared (in a single batch) as part of a previous study (Haywood and Perrins 1992). Individual estimates of clutch size were calculated by taking the mean size of seven clutches successively laid by each female and controlled for the effect of (early) age. To relate these estimates of individual clutch size to the timing of follicular disruption, each female was subjected to the following egg-removal experiments. At different times on the third day of the laying period, complete sets of eggs were removed from the nest in order to determine whether females would lay in an indeterminate manner or not; eggs laid on subsequent days were also removed (before 1300) until at least six eggs had been laid. Sets of eggs were removed at 0800, 2200, and 1400, respectively. Females systematically responded by indeterminate laying when egg removal started at 0800, by determinate laying when egg removal started at 2200, and by either indeterminate or determinate laying when egg removal started at 1400. Consequently, females that responded in an indeterminate manner at 1400 were subjected to egg removal at 1500, whereas those that responded in a determinate manner at 1400 were subjected to egg removal at 1300. The results obtained in this way were confirmed by further egg-removal experiments carried out at 1400 (repeat experiments) and 1200. The timing of these removal experiments was such that Table 1 show that addition of eggs two, three, and four days before the first was laid induced females to lay on average one, two, and three fewer eggs, respectively, than the controls.
Individual variation in clutch size.--Among the 12 females tested, the timing of disruption of ovarian follicular growth was restricted to an interval starting 5 h (1300) after the onset of light (0800) (Table 1) . In contrast, eggs added before the first egg is laid bring about a reduction of the size of the clutch. Adding eggs n days prior to egg laying reduced the clutch by approximately n -1 eggs (Table 1) . These results show that, although follicular disruption occurs on the third day of laying, the timing of this event relative to the onset of laying is determined on the second day of the laying period. Thus, eggs not only provide a stimulus responsible for the disruption of ovarian follicular growth, but they also provide stimulation for the onset of sensitivity to the stimulus responsible for follicular disruption. The fact that the timing of follicular disruption can be moved back and forth during the laying period demonstrates that the timing of tactile sensitivity to eggs is not internally related to the onset of egg laying. It has been suggested that some species may alter their clutch size in response to egg removal, but not to egg addition (e.g. In Zebra Finches the sensitive period, during which tactile stimulation builds up to reach a stage where follicular disruption can effectively occur, lasts less than two days. Thereafter, females will remain responsive to any prolonged, (Fig.  5) . Cessation of egg laying through disruption of follicular recruitment would inevitably produce clutches of at least eight eggs (Fig. 5) , since five days are required to form an egg in the Zebra Finch (S. Haywood unpubl. data). As this prediction does not match the observed range of clutch sizes, the hypothesis that egg stimulus acts on the ovary by disrupting foliicular recruitment must be rejected. The impact on follicular recruitment during follicular disruption is in fact minor or null. In effect, the bulk of relaying periods are as short as five days (Fig.   3) , which implies that in most cases, at the time of foliicuiar disruption, follicular recruitment is continued without interruptions; the follicle corresponding to the egg laid after such fiveday periods is recruited into growth within a day of the removal of the clutch (Fig. 6) .
The range of clutch sizes observed in Zebra Finches implies that the mechanism responsible for individual variation in clutch size specifically involves disrupting follicular growth. If all growing follicles up to the one in its last day of growth become atretic, the clutch size will be four eggs. Similarly, if all growing follicles up to the one in its third day of growth become atretic, the clutch size will be five eggs (Fig. 6) 
